If farmers are risk averse, greater farm income variability should increase off-farm labor supply. This effect is confirmed for a sample of Kansas farmers. Off-farm employment of farmers and their spouses is also found to be significantly influenced by farm experience, off-farm work experience, farm size, leverage, efficiency, and farm-specific education. In addition, farm operators and spouses who receive significant income support through government farm programs are less likely to work off the farm. This may suggest that policy changes reducing farm income support payments may increase off-farm employment of farmers and their spouses.
found that the net worth of farm households was a significant determinant of off-farm labor supply. However, their study did not consider the variation of worth or income.
The objective of this study is to evaluate the effect of farm income variability on the offfarm labor supply decisions of a sample of Kansas farmers and their spouses. The analysis applies Tobit estimation techniques to a consideration of off-farm labor supply. Recent research by Huffman and Lange and by Lass and Gempesaw has argued that the off-farm labor supply decisions of farmers and their spouses are jointly determined. In this light, an empirical model that allows for such joint decision making is estimated using a simplified simultaneous-equations Tobit estimator.
Theoretical Framework
Consider a farm household consisting of two members (a farm operator and spouse). We assume that income-generating options exist for each household member in farming (supplying F hours of labor to farming) and through off-farm employment (supplying H hours of labor to offfarm work). Perfect competition exists in the labor market such that farm operators' labor allocation decisions have no effect on the aggregate demand, supply, and price of labor. The farm household maximizes the expected value of a von Neumann-Morgenstern utility function subject to production and time constraints, where utility is a function of household income and leisure: Capital is assumed to be fixed in the short run and the utility and production functions are assumed to be concave, ensuring a utility-maximizing solution. Uncertainty in farm earnings is assumed to arise because of a random farm output price, assumed to be normally distributed with mean gL and variance 02.1 To derive testable implications, we adopt a negative-exponential (constant absolute risk aversion) expected utility function, which implies The numerator of equation (8) are determined by the price of farm output and the marginal productivity of farm labor and thus diminish as more labor is supplied to the farm. The risk-neutral producer allocates labor to equalize marginal returns among the alternatives (point A). However, a risk-averse producer discounts the risky expected farm wage and thus perceives a lower marginal value to each hour worked on the farm. This can be represented by VMPRA, which lies below VMPFRN. In this case, the farmer allocates more time to off-farm labor and less to farming (point B), thereby settling for a market wage that is lower than the expected farm wage. The wage differential, WF2-WF, represents a compensating differential that accounts for the riskiness of farm labor.
Empirical Framework and Econometric Procedures
An empirical model of off-farm labor supply will relate off-farm work (i.e., hours per year) to observable variables representing farm and operator characteristics relevant to labor supply decisions. The riskiness of farm earnings is measured by the coefficient of variation (CV) on farm income.3 Human capital is represented by academic and extension program education and off-farm labor experience. Farm characteristics included size (total acres), the leverage ratio (debts/assets), government payment receipts, livestock sales, and cropping efficiency (gross crop sales/purchased crop production input costs). Variables representing the farm family size and the presence of children under age fifteen were included to represent demographic factors that may constrain off-farm labor supply. Miles from the nearest town were included to represent the availability and costs associated with off-farm work.
Most analyses of labor supply encounter situations where many individuals are not employed, thus raising the issue of selectivity or censored samples. Standard approaches to dealing with such censoring include the methods of Heckman and standard Tobit models (Tobin). In this analysis, significant proportions of the farmers (74.79%) and spouses (55.43%) did not work off the farm. This censoring is recognized through the application of maximum likelihood 2 In particular, one must assume that the marginal product of a farmer's labor increases as the spouse's supply of farm labor rises (i.e., that QFFs > 0) and vice versa. This condition is guaranteed by many common production function, including a Cobb-Douglas. An appendix to this paper which discusses comparative statics in the case where farmers' and spouses' decisions are made jointly is available from the authors upon request.
3 The CV of income was calculated over the preceding ten years' incomes. Representation of risk by the CV assumes that only the first two moments of the distribution are relevant. This can be justified by assuming that the distribution is normal or by assuming that a second-order Taylor's series expansion of the distribution is sufficient to capture relevant risk characteristics. An important result is that farm income variability, as represented by the coefficient of variation on farm income, has a significant positive effect on the off-farm labor supply of farmers. This result confirms expectations in that increases in the variability of farm earnings evoke significant increases in the off-farm labor supply of farmers. A 10% increase in the coefficient of variation for farm earnings increases the expected value of off-farm labor supply by almost twenty-one hours per year for farmers. In contrast, farm income variation is not statistically significant in the labor supply function for spouses.
Years of farm experience is a statistically significant determinant of the off-farm labor supply of farmers and their spouses. Confirming expectations, more farming experience corresponds to less work off the farm. This likely reflects the fact that farming experience builds farming-specific human capital and thus raises farming's relative wages. Counter to expectations, education does not have a significant effect on the off-farm labor supply of farmers or their spouses. This may suggest, at least for this sample, that marginal returns from academic education are the same in both farm and nonfarm employment activities. Off-farm work experience is significantly correlated with offfarm work for both the operator and spouse. Further, the effect of off-farm experience on off-farm labor supply is relatively large. An additional year of off-farm experience increases off-farm labor supply by 17 hours per year for the farmer and 42.5 hours per year for the spouse. More off-farm experience implies a greater accumulation of human capital specific to off-farm work and thus suggests larger relative returns to off-farm work. The proportion of farm sales accounted for by livestock and dairy operations was included in the labor supply models. Livestock and dairy operations are typically more labor intensive than crop enterprises, implying fewer opportunities for off-farm employment. However, no significant relationship between livestock and dairy sales and off-farm work is revealed.
Farmer participation in public extension education programs and other private (e.g., Farm Bureau seminars) educational activities would be expected to enhance farm-specific skills, thus increasing relative returns to farm labor and decreasing off-farm labor supply. This effect is confirmed in the farmers' off-farm labor supply equations. Attendance at such educational seminars significantly lowers the off-farm labor supply of farmers. In particular, the results suggest that farmers that had attended such seminars would be expected to work eighty-eight hours less per year off the farm. The magnitude of this effect is quite large and may imply that seminar attendance is correlated with omitted variables relevant to off-farm employment. In particular, seminar attendance may reflect the intensity of a farmer's involvement and interest in agricultural issues, a characteristic likely to be correlated with less work off the farm. Farmer participation in seminars also tends to increase the spouse's off-farm labor supply.7
Cropping efficiency is expected to be an important indicator of a farmers' crop production skills. More efficient farms would be expected to have higher relative returns to farm labor and thus would be expected to supply less labor to off-farm activities. This effect is confirmed for farmers. However, cropping efficiency does not affect the off-farm work activities of spouses.8
The size of the farm household does not have a significant effect on the off-farm labor supply of farmers or their spouses. However, the presence of children in the farm household has a significant effect on the off-farm work activities of farmers and their spouses. Spouses from farm households with children under age fifteen are significantly less likely to work off the farm. In contrast, having children in the household results in more labor being supplied to offfarm employment opportunities by farmers. Gronau suggested that women have a comparative advantage in homemaking and child care and thus that the presence of children in a household was likely to imply less work outside of the home. A similar result was found by Furtan, Van Kooten, and Thompson and by Sander (1983). The finding that farmers with children tend to work more off the farm may reflect the possibility that such farmers work more in total. Reed and Harford found that workers with children tended to work more hours.
Concluding Remarks
In this paper we evaluate the role of farm income variability and a number of other factors in the off-farm labor supply decisions of a sample of Kansas farmers and their spouses. The analysis uses a simultaneous-equations Tobit estimator that accounts for joint labor supply decisions. The results confirm that the off-farm labor supply of farmers is positively correlated with the riskiness of farm incomes. Although farm income risk has often been advanced as an important factor determining offfarm labor supply (see, for example, Barlett), this study is one of the first to directly confirm this effect. Farmers who experienced greater farm income variability in the 1980s were significantly more likely to work off the farm.
Farmers and spouses with more farming experience were found to be less likely to work off the farm. The off-farm labor supply of farmers and their spouses was positively correlated with off-farm experience. Although academic education was not significantly correlated with off-farm labor supply, farmers that had participated in farm-specific educational activities were significantly less likely to work off the farm. Operators of larger farms were less likely to work off the farm. The off-farm labor supply of farmers and their spouses was found to be significantly higher for highly leveraged operations. Spouses with small children were significantly less likely to work off the farm. Finally, farmers and spouses on farms that received more government support were less likely to pursue off-farm employment.
7 Spouses' participation in nonacademic seminars was not known and thus was not considered in the empirical analysis.
1 Simultaneity between efficiency and off-farm labor supply is possible since increased off-farm labor activities might decrease returns to purchased inputs if complementarity exists between labor and purchased inputs. Such simultaneity is an important topic for future research.
These results may have important implications for farm policy. The 1996 farm bill replaced price supports with direct payments which are to be phased out over the next seven years and eliminated acreage planting restrictions. Such changes may increase price and income volatility. Our results imply that such changes may result in more off-farm work by both farmers and their spouses. Farm policy debates and research and extension efforts have given relatively little consideration to off-farm employment issues. Our results suggest that these issues may take on greater importance as farm policies adjust and more farm families seek off-farm employment. This may suggest a greater role for extension education and research programs that address off-farm employment issues.
[Received January 1996; final revision received April 1997.1
